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1.0 INTRODUCTION 


Our ancient Indian mathematicians had a sense of humour and were fun-loving. They used to 
make learning and doing mathematics interesting and fun-filled activities. Interesting problems in 
Ganita Kaumudi from the chapter Fractions are discussed. 


2.0 BHINNAPARIKARMAN (FRACTIONS) 


‘Bhinnaparikarman’ is one of the important topics in our ancient Indian mathematical works. 
References can even be found in Rg véda, Maitrayani Samhita and Sulba Sutra. Indian mathematicians 
divided ‘Fractions’ into different classes (Jati) according to the form. 


The reduction of fractions to a common denominator is called ‘Kalasavarnana’, meaning 
‘making (fractions) have the same colour’. Hindu mathematicians used to divide fractions into 
different classes, probably, according to the form in which these were used to be written and their 
nature. There is no uniformity about it (Shukla, 1971). 

Narayana Pandita classifies fractions into six categories: 


1) Bhagajati 
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2) Prabhagajati 
3) Bhaganubandha 
4) Bhdgapavaha 
5) Svamsanubandha 
6) Svamsapavaha 
The need for the division of fractions into classes arose out of the lack of proper symbolism 
to indicate mathematical operations. The only operational symbol used by Hindus was a dot for the 
negative sign(Datta and Singh, 1962). 
Further, Narayana Pandita, classified problems as equation of : 
1) Svarnajati 
2) Sesamilajati 
3) Gunamiula jati 
4) Hinavargajati 
5) AmsSsavargajati 
6) Bhagasamgunyajati 
7) Bhinnasamdrsyajati 
This paper deals with the examples given under ‘Sesamiulajati’ and a unique problem 
involving true or false statements. 


2.1 Example 1 (GK Ex.40) 


es 
TR TIUCAUPTTCAIS Seaton Sed 
2 taps ; eae I 
During a love quarrel, the lady’s necklace made up of pearls was broken. Twice the square- 
root less % of the root of pearls were on the cover of the bed. The square root of the rest along with 


2/3 of this root were seized by the lover. The square-root of the rest fell down on the earth and 2 
pearls were in the string of the garland. How many pearls were there in the garland? 


Total number of pearls 7 x 

Pearls on the bed = 2Vx — ~Vx = 7 Vx 
Balance x— 7x say ‘a’ 
Seized by the lover Va + Ja 

Balance in the string a-— Va- Ja 


Fallen on the floor 
Balance 
Balance in the string 


Therefore 


b—vVb=2 


a= >a Let it be ‘D’ 
Vb 
b— vb 
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Le, b=4 
->a— =a =4 
->3a—5Va = 12 solving this we get 
a= 3-9 


->x — 7 Vx =9 ->4x —7 Vx = 36 solving this we get 
-»: 7= 44 =16 


Total number of pearls in the garland is 16. 


2.2 Example 2 (GK Ex. 41) 
TORT AaAe ae eray 
fact: sreifdvacrayder rary | 
UeaS SHS THRUSTS et 
TRIMS SMadg daha rst yaaA I 


Ganesa was worshipped with 1 lotus flower. Siva, Hari, Brahma and the Sun were 
worshipped with 1/5, %,1/3 and % of what remained, successively. Kamala was worshipped with the 
square-root of the lotus flowers and two feet of the teacher resembling lotus flowers were 
worshipped with 1 lotus flower. How many lotus flowers were there in the collection? 


Total Flowers =X 
Ganesa =1 
Balance =(x-1) 
Siva =< (x — 1) 
New Balance =2 (x — 1) 
; 1/4 
Vishnu =] C (x —1)) 
a 
= (evi) 
4 1 
New Balance =e (x —1)- a (x — 1) 
3 
=e >) 
ee 
Brahma oo fer (x —1)) 
1 
== (el) 
New Balance == (x —1)- : (x — 1) 
2 
=o = 2) 
2 
Sun =5 te (x —1)) 
A 
== (A) 
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Balance == (x — 1) - (x — 1) 
1 
=— =) 
Kamala = Vx 
Teacher =1 


: (x —1) - Vx -1 =0 simplifying this 
x-1-—5y¥x-5=0 
x-—5V¥x =6 
Solving this Vx =6 
gt = 67°36 


Solution: Total number of flowers is 36. 


2.3 Example 3 (GK Ex. 39) 
BIRR CUI UE ICRI 
UR cta'S COTTA | 
VIIURA HIS 
Aoaetaadepualtaes ll 


A king went out for hunting. The hunters laid the trap. There, 1/3 of the deer netted 


themselves. Thrice the square-root of the rest along with 4 were trouble by the ferocious lion. How 
many of them were there? 


Trapped Deer : 5 
Balance : x- ; 
Deer threatened by lion : 3x [= x+ 4 
Therefore 
ae +3 : +4 
x=3 3% 
: 3 e5e2 4 
a 
Let y = “ x 


yr 3,/y = 4, solving this equation 
Jy =4 
5 a 
y= 16 
Since y= x, X= 24. 


Solution: Total Deer = 24. 
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3.0 TRUE OR FALSE STATEMENTS PROBLEM (GK RULE 42(B) -43 (A)) 


Narayana Pandita in Chapter II of Ganita Kaumudi discusses miscellaneous problems such as 
Partnership, Interest calculation,Gems, meeting of travellers etc. One of such problems is ‘True or 
False’statements (Ganita Kaumudi, 1936; Ganita Kaumudi, 1998). 


Add 1 to (the number of) persons liked (by a lady). Multiply (the sum) by the number of 
persons. (The Product) less twice (the number of) persons liked is the number of false statements. 
Subtract the same from the square of the number of persons. The remainder is the number of true 
statements. 


Let the lady like n persons out of m persons while others are disliked by her. Suppose that 
she speaks to each person that only he is liked, while others disliked. 


Then the number of false statements = m(n+1)-2n, and 
The number of True statements = m? - m(n+1)+ 2n. 


This can be presented as a table : 


TRUE FALSE 


T F F F F T T T T T m-n+1 n-1 
F T F F F T T T T T m-n+1 n-1 
F F T F F T T T T T m-n+1 n-1 
F F F T F T T T T T m-n+1 n-1 
F F F F T T T T T T m-n+1 n-1 
F F F F F F T T T T m-n-1 n+1 
F F F F F T F T T T m-n-1 n+1 
F F F F F T T F T T m-n-1 n+1 
F F F F F T T T F T m-n-1 n+1 
F F F F F T T T T F m-n-1 n+1 


TRUE n(m-n+1)+(m-n)(m-n-1) 
m2-m(n+1) + 2n 
FALSE n (n-1) + (m-n) (n+1) 
m(n+1) - 2n 


Hence proved. 


This rule has already been given in Ganitasarasamgraha and Mahaviracarya classifies it under 
Vicitra Kuttikara problems (curious and interesting problems involving proportionate division). The 
rule and the example given by GK and GSS read almost verbatim. 
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4.0 CONCLUSION 


Classification of fractions by various ancient Indian mathematical texts alone can be taken up 
as a Separate study to understand the continuity of computational tradition of our ancient wisdom. 


There are many such unique problems in the ancient Indian mathematical texts. Introducing 
the present generation of students to these types of problems will allay their fears about the 
complexity of the ancient works. 


REFERENCES 

Datta, B., & Singh, A. N., (1962) “History of Hindu Mathematics - A Source Book Part I and II”, Bombay: 
Asia Publishing House. 

Ganita Kaumudi (1936) “Ganita Kaumudi of Narayana Pandita”, Ed. by Padmakar Dvivedi, two parts, 
The Princess of Wales, Saraswati, Bhavan Texts, No. 57, Benaras, 1936 and 1942. 

Ganita Kaumudi (1998) “Ganita Kaumudi of Narayana Pandita”, English Translation With Notes: 
Parmanand Singh in Ganita Bharati , 1998 - 2001 (Vol. 20 to 24) 

Rangacharya, M., (1912) “Ganitasarasangraha of Mahavira’, Madras: Government Press 

Shukla, (1971) “Hindu Mathematics in the Seventh Century as found in Bhaskara I’s Commentary on 
the Aryabhatiya (I)”, Ganita 22, No.1, 1971, 118. 


Quing: International Journal of Innovative Research in Science and Engineering Oct - Dec 2022: Volume 1 Issue 4 


